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THE BOSTON COLLOQUIUM.
and we proceed next to replace dd by its value in terms of ar For that, we call SO the angle between two neighboring geodesic lines OP and OQ, with directions a and a -f Sa, where
Then
<X + S^)2 + -(a, + Sa2)2 + (a3 + Sa3)2 = 1.
cos     =
a2(a2 + Sa2) + a3(a3 + Sa3)
so that
8(9
Sa2).
From this follows in the differential notation de2 = da\ + rfa2 + da2, So that the line-element of the suface is
ds2 = G(dal + da\ + da2) + dr\
This is in particular the element of the length of the curve <?, since C is on the surface. But C is any curve in space and hence the above expression is the line-element of the space.
We seek now to determine Q.    For that purpose consider
where (see p. 40) *.=: F^OU a2, Hence
and consequently
3, r) = » & =
a2/3.
aA -f
Thus far the discussion is applicable to any space which satisfies the first two hypotheses. We examine now the effect of introducing the third hypotheses. A geodesic surface formed by ao the points of (7. These lines form one of the systems of coordinate curves on the surface ; the other system is composed of the lines T = const., each of which is the locus of points equally distant from 0. If we refer to the general form of the line-element of a surface
